Mental disorders account for one-fifth of the total burden of disease in the Western world, 1 and, as such, should require due attention from the international epidemiological research community. Good quality research on the aetiology and course of psychopathology in the population is impossible without reliable and valid data from long-term longitudinal cohort studies.
Research on psychopathology in adolescence is important both from a scientific point of view and from the point of view of prevention and public health policy. Adolescence is characterized by major biological, psychological and social challenges and opportunities, where interaction between the individual and environment is intense, and developmental pathways are set in motion or become established. [2] [3] [4] Furthermore, adolescent psychopathology can have important consequences for education, relationships and socioeconomic achievement in later life. [5] [6] [7] These characteristics of adolescence do not only set high demands for cohort studies aiming to capture the most salient aspects of developmental pathways, they also ensure a great gain in empirical knowledge and an invaluable source of information for public health policy from such studies. In order to fully benefit from this potential, a multidisciplinary approach is essential.
The 'Tracking Adolescents' Individual Lives' Survey' (TRAILS) has taken such an approach. It started in 2001 in order to learn more about the aetiology and course of psychopathology in the Dutch population. Because most forms of adult psychopathology have antecedents and precursors in childhood and adolescence it was decided that a cohort of sufficient size should at least follow respondents from preadolescence up until at least early adulthood. The period from preadolescence into adulthood can furnish major insights into the causes of mental (ill-)health, (mal)adjustment and social development. Within this period there is a substantial rise in psychopathology. In The Netherlands, the 1-year prevalence of psychiatric disorders increases from about 10% at age 10-12 to 25% at age 23-25, of whom nearly half suffer from significant impairments. 8, 9 The TRAILS consortium is broad and multidisciplinary. It includes members of various departments, including (child and adolescent) psychiatry, epidemiology and biostatistics, social sciences, health sciences, movement sciences, pediatrics and respiratory disease across several universities throughout The Netherlands. Principle investigators are Prof. J. Ormel of the Department of Psychiatry of the University Medical Center Groningen, and Prof. F.C. Verhulst of the Department of Child and Adolescent Psychiatry of the Erasmus University Medical Center Rotterdam.
What does the study cover?
The overall objective of the study is to contribute to the understanding of the determinants of adolescents' mental (ill-)health and social development during adolescence and young adulthood, as well as the mechanisms underlying the associations between determinants and these outcomes. A particular aim is to focus on the interplay between individual characteristics and environmental factors. In addition to this major objective, a number of participants investigate the course and determinants of somatic (ill-)health, covering topics such as overweight, lung disease, sports, and physical activity.
Who is in the sample, how long have they been followed and what is attrition like?
The sampling procedure consisted of two stages. First, five municipalities in the North of The Netherlands (including urban and rural areas) were requested to provide information from the community registers (i.e. name, date of birth, gender, address) of all inhabitants that were born between 1 October 1989 and 30 September 1990 (first two municipalities) or between 1 October 1990 and 30 September 1991 (last three municipalities). Subsequently, all primary schools (including schools for special education) received a letter accompanied by detailed information about the goals, design and practical procedures of TRAILS. School participation was a prerequisite for eligible children and their parents to be approached. A total of 135 primary schools were identified, encompassing 3483 eligible children. Of the 135 schools 13 refused to participate, resulting in the exclusion of 338 children. Secondly, parents/guardians were informed through information brochures (one for themselves and one for their children) about the study goals, selection procedure, confidentiality and administered measures of the study. Shortly thereafter an interviewer contacted the parents by telephone to invite the parents and the child to participate. Of the 3145 remaining eligible children 210 were excluded because they were either unable to participate or incapable to participate due to severe mental retardation or due to a serious physical illness or handicap, or if no Dutch-speaking parent or parent surrogate was available (Turkish and Moroccan parents who were unable to speak Dutch were interviewed in their own language). After intensive recruitment efforts (including telephone calls, reminder letters and home visits), a total of 2230 children (76.0%) were included in the study at baseline. Baseline (first wave) measurements took place in March 2001 through July 2002. The response of 76.0% was considered to be adequate given the fact that both child and parent had to agree to participate.
The second wave of the study was conducted from September 2003 to December 2004. Of the 2230 baseline participants, 96.4% (N ¼ 2149) participated again during the second wave. At baseline as well as at the second wave, there were no indications of differences in the prevalence of psychopathology between participants and non-participants. However at baseline, boys, children with a lower socioeconomic background and children with relatively poor school performance were somewhat more likely to belong to the non-participants (44.2% of non-responders had a parent with lower secondary education or less versus 32.6% in responders; 28.4% of non-responders were in need of additional help due to learning difficulties vs 21.1% of responders). 10 There were no significant differences in the prevalence rates of psychopathology according to teacher ratings 10 ( Table 1) .
The mean age of the baseline sample was 11.09 years (SD ¼ 0.56), and 50.8% of the respondents were girls. At second wave the mean age of the participants was 13.55 years (SD ¼ 0.54), and girls constituted 51.2% of the sample. Currently data collection for the third wave is being conducted, which will be completed by the end of 2007. Data collection for the fourth wave will commence in September 2008. The TRAILS Clinical Cohort runs in parallel with the TRAILS general population cohort. The clinical cohort consists of 543 children of initially 10-12 years of age (mean age 10.89 years) who have been referred to one child psychiatric outpatient clinic in the Northern Netherlands at any point in their life. Baseline measurement in the clinical cohort took place from September 2004 to December 2005. Data collection for the second wave commenced in September 2006 and will be completed in November 2007. As was expected, non-response in this particular group was larger than it was in the population cohort: 721 of the 1264 children (57.0%) who were eligible to enter the cohort were non-responders. However, there were no significant differences between responders and nonresponders in age, sex, level of education of the parents and age of referral to the clinic. Comparisons of teacher reports on mental ill-health and school achievement between responders and non-responders only showed significantly lower mathematics performance in non-responders. The groups did not differ on psychopathology subscales (Table 1 ) and language performance.
What has been measured? Table 2 specifies the measures that have been included at the first, second and third waves. Two main principles have been adhered to in the measurement approach. First, it is recognized explicitly in TRAILS that the use of information from multiple sources is important for obtaining a complete picture of behaviour and functioning and reducing monoinformant information bias. 11, 12 Adolescents, their parents, teachers and peers all tend to observe partly different aspects of behaviour and functioning that are all likely to be relevant for understanding the presence, severity and determinants of mental health of adolescents. Adolescents' behaviour may vary from one context to another, or from one interaction partner to another, and informants' reports may be affected by their own perspectives. 13 Because there is no gold standard for psychiatric disorders, and reports from different informants tend to correlate only moderately, using information from multiple informants seems the best strategy to chart mental health. 14 Among other things, adherence to this first principle is expressed in the use of child (Youth Selfreport; YSR), and parent (Child Behavior Checklist; CBCL) questionnaires on child/adolescent mental health, which are part of the Achenbach System of Empirically Based Assessment (ASEBA), 15, 16 and the use of a teacher-report (Teacher Checklist of Psychopathology), which was developed for TRAILS on the basis of the Achenbach Teachers Report Form. 17 It is also expressed in the use of peer nominations to assess adolescents' social status at school.
Secondly, it is acknowledged that for understanding the determinants and development of behaviour and mental health information is needed at different levels, that is, social (e.g. socioeconomic background), psychological (e.g. temperament), and biological (HPA-function, DNA). 18 Adherence to the second principle is demonstrated by the broad range of measures that has been included in the study ( Table 2 ).
The main outcomes in TRAILS include: (1) mental ill-health, including the broadband domains of internalizing and externalizing problems, as well as the specific syndromes such as depression, anxiety, disruptive behaviour problems, attention problems and pervasive developmental problems; (2) social development, including pro-and anti-social behaviour;
(3) substance use; (4) adjustment, including wellbeing and role functioning; and (5) utilization of health and social services. Thus, an important feature of the main outcomes is that they cover maladjustment and mental ill-health as well as adjustment and well-being, in other words, both negative and positive mental health. As has been argued recently by Patel and Goodman in this journal, there lies additional scientific value in studying the promotive factors underlying positive mental health, rather than only studying the causes of mental ill-health. 19 What has the study found?
Since the data from the baseline measurements have become available about 35 journal articles and book chapters have been published or accepted for publication. Because of the multidisciplinary background of the TRAILS consortium, these papers encompass a broad range of subtopics. The most important findings are briefly discussed here.
There have been a number of psychometrically oriented studies using latent class analyses on several psychopathological outcomes, [20] [21] [22] for distinguishing different classes of psychopathological symptoms across several specific types of disorders, such as anxiety and depressive disorder. Such analyses are an important part of psychiatric epidemiology, which in contrast with general epidemiology, deals with changing content of diagnoses and continuing refinement of taxonomic constructs. 23 One important finding from these studies on TRAILS data was that only few adolescents had exclusively DSM-IV anxiety or exclusively DSM-IV depressive symptoms (DSM-IV ¼ Diagnostic and Statistical Manual of mental disorders, 4th edition). Instead, symptoms of DSM-IV anxiety and depressive disorders tended to co-occur, and class distinctions with regard to the severity of symptoms fitted the data better than distinctions based on the nature of the symptoms. Similar findings were reported for disruptive behaviours, which according to DSM-IV encompass Attention Deficit/Hyperactivity Disorder (ADHD), Oppositional Defiant Disorder (ODD) and Conduct Disorder (CD). Results of class analyses demonstrated that no class of adolescents could be identified that had symptoms of only one of these DSM-IV types of problem behaviour. There have been a number of studies assessing (candidate) endophenotypic profiles in the cohort. Endophenotypes are measurable components that are hypothesized to lay on the pathway linking the distal genotype with (psychiatric) disease. Gottesman and Gould describe the rationale behind the concept of endophenotype as providing relatively straightforward and more elementary phenomena as opposed to behavioural phenotypes and therefore require fewer numbers of genes to produce variations in these traits as opposed to behavioural phenotypes or psychiatric diagnoses. 24 These studies include associations of cortisol, as end-product of HPA-axis activity, [25] [26] [27] autonomic nervous system functioning, 28 and neuropsychological characteristics 29 with various mental health problems. One important outcome from these studies was that these endophenotypic measures were very weakly associated with psychopathological outcomes in this general population sample. This in strong contrast to the findings reported in much smaller clinical studies.
Other studies assessed associations between temperament and mental health in the cohort. [30] [31] [32] [33] [34] Temperament traits accounted for about a third of the relationship of familial loading with mental ill-health in preadolescents (aged 10-11 years), where familial loading refers to the lifetime history of mental health problems reported by the biological parents. However, different temperament traits were related to different specific mental health outcomes and the severity of these outcomes. For instance, the temperament trait of high fear predicted mainly internalizing problems in adolescents, whereas temperament traits of low effortful control and high-intensity pleasure (which expresses adolescents' pleasure derived from novel and intense experiences) more strongly predicted externalizing problems. Moreover, temperament profiles of adolescents appeared to moderate the effect of parenting styles and negative affect on adolescent mental health. Taken together, the findings of these studies demonstrate the central position of adolescent temperament traits in pathways leading from genetic risk, and familial circumstances to mental ill-health.
Finally, a group of studies concerned social relationships in and around the classrooms, expressed for instance in bullying versus victimization of bullying, 35 antisocial vs prosocial behaviour 36 and classroom social status. 37 These studies have demonstrated how important the school social environment is for the development of mental health problems in adolescents, and how important the familial background is for predicting who among the adolescents develops antisocial behaviour (or bullying behaviour) and who becomes the victim of other children's behaviour. For instance, adolescents with a high socioeconomic background measured by parental education, occupation and household income were the least likely to be involved in bullying behaviour, either as being the bullies, the victims or both. But not only family socioeconomic background predicted problem behaviour in the sample; classroom social position appeared to be related to depression as well. The latter finding is of special interest because it highlights the necessity of measuring the social position of adolescents in their 'own world' in addition to measuring their socioeconomic background defined in terms of conditions in the broader society.
So far, our studies have raised awareness of two principles that seem to be at play, and that will feature in subsequent TRAILS data analyses. The first is that it is necessary to distinguish between factors that determine the severity of mental ill-health in (pre)adolescents on the one hand, and factors that influence the nature or direction of mental health problems (whether internalising or externalising) on the other. To give an example: a temperament characterised by high frustration appeared to act as a general determinant of severity of internalising as well as externalising problems, whereas a temperament characterised by high fear predicted internalising problems, but not externalising and a temperament characterised by low effortful control predicted externalising but not internalising problems. 30, 31 The second principle is that the effects of environmental factors such as parenting and stressful life events are moderated by individual characteristics such as gender, temperament and social skills.
What are the main strengths and weaknesses of the study?
TRAILS is a relatively large study in its field, which is a strong point of the study. The sample size provides sufficient power to disentangle covariations between determinants through simultaneous analysis of overlapping, confounding or competing determinants. Another strong point of the study is the combination of a population-based cohort with a clinical cohort. This combination allows for examinations of determinants in the population as well as effects of healthcare and determinants operating within the clinical population, where the burden of mental ill-health is especially high. Thus, the continuity of relationships into the more severe end of psychopathology can be evaluated. Moreover, having access to population-based data in addition to data from a clinical sample helps to investigate and avoid the effects of what is called Berkson's bias; i.e. bias produced in studies on clinical samples because patients with comorbid pathology are more likely to be referred to mental health services than single disorder patients, and hence are overrepresented in these samples. Another strong point of the study is the breadth of measurement of factors. The study investigates a great number of risk domains (Table 1) , uses a multi-informant approach in order to avoid mono-information bias and examines multiple outcomes of mental (ill-)health. A further strong point is that the age range of respondents is quite narrow (between 10 and 12 years at baseline), which allows for inclusion of age appropriate measures of determinants and outcomes and limits problems of inference from results that are related to heterogeneity of findings with age. This is especially relevant for the study of adolescence which is characterised by rapid development.
While the breadth of focus is firstly and foremostly a strong point, it also has a disadvantage. Researchers from various disciplinary backgrounds all want to measure determinants that fit their hypotheses. This limits the possibility somewhat to measure several aspects in depth, without putting too much burden on the study participants. Another weakness of the study is that some important determinants of pathology that operate earlier in the life course, such as prenatal and perinatal complications and early childhood adversity, have been assessed retrospectively. This includes important predictors such as alcohol-use and smoking during pregnancy, and birth weight. Finally, although the sample size is relatively large, it remains too small to study the incidence of disorders with a cumulative incidence in young adulthood of less than 1% such as schizophrenia and autism. Furthermore, it might be that the power will be insufficient to study gene-environment interaction when effects are small.
Can I get hold of the data, where can I find out more?
The TRAILS study is conducted mainly at the Department of Psychiatry, University Medical Center Groningen, The Netherlands, which coordinates the collection, the management and distribution of the data. Contact information can be found at the study website: www.trails.nl. The TRAILS consortium especially welcomes initiatives for cross-validation of findings from epidemiological analyses of similar cohort studies in different countries on the TRAILS database. Further information is available at the study's website or can be requested via e-mail: trails@med.umcg.nl.
